Abstract. In-situ electrification lifting of transmission towers is a safe, reliable and economical construction method developed in recent years. In this paper the self-climbing mandrel transfer mechanism was described in detail and the live in-situ lifting of a 110kV dual-circuit iron tower was used as an example to describe in detail the lifting process and force analysis of the self-climbing bar in the in-situ live charging technology, which shows the reliability of climbing rod in the lifting process.
Introduction
With the advancement of economic development and urbanization, the relevant topography and geomorphology around the transmission tower has been changed, and some tower foundations have uneven settlement or large settlement; or the water around the tower base is too deep and the transmission line is far from the ground ,or the water around the foundation of the tower is so deep that the height of the transmission line is low from the ground; or the distance or height of the transmission line from the building is too small, and the clearance of the transmission line and the railway and the highway is low, which will affect the life of the transmission tower, thus affecting the normal operation of the entire transmission line. In this end, there is an urgent need for a device with a higher safety factor to upgrade the high-voltage tower as a whole.
Regarding the construction technology of in-situ electrified lifting transmission towers, there are not many experts, scholars and engineering technicians at home and abroad who have introduced research and practice on similar engineering techniques. At present, many research institutions and scholars have done research on the maintenance measures for the transmission tower foundation [1] [2] [3] [4] [5] [6] during the operation phase. Liu Wei [7] of Fuzhou University combined with the example of the inclined iron tower reinforcement and correction project of 110 kV transmission line under the jurisdiction of Xiamen Electric Power Bureau, and deeply discussed the key technology of the rectification and correction of the inclined tower of transmission line; analyzed the cause of the inclination, based on this Economical and effective reinforcement corrective design program. Wang Xinwu [8] of Shanxi Electric Power Survey and Design Institute, in view of the poor geological stability of the goaf, combined with the rectification examples of a 220 kV transmission line, deeply explored the application of the heightening shoe in the correction of the tower.
Self-climbing Rod of Lifting Device
This project was carried out by the relevant technical personnel and experts on site visits and research. Self-climbing lifting method was used. The method used a long anchor bolt as a climbing pole, a nut as a fixed fulcrum, and 4 jacks as lifting equipment, simultaneously coordinate the lifting operation to ensure the stability and safety of the lifting screw, shown as Figure 1 . The marked members of Figure1 are respectively the tower of 12mark, and the leg board of 11mark, and the high voltage tower of 10 mark, and the stand of 21 mark,and three screws of 22 mark, and the bolt of 100 mark, and connecting plate of 23 mark, and the support plate of 11 mark, and first beam of 13 mark, and the hydraulic lifting device 27 mark, and the permanent base of 14 mark, and the notch of 241 mark, and the sleeve of 25 mark, and support plate of 24 mark. Figure 1 shows a self-climbing pole top safety fixing device applied to a high-voltage iron tower, comprising an L-shaped stand disposed outside a foot plate of the high-voltage iron tower and three screws disposed inside the L-shaped stand, one end of each screw. A bolt end of the fixed foot plate is coaxially connected with a bolt, wherein a screw rod is welded to the corresponding anchor rod, and the other two screws are full wire screws and are detachably connected to the corresponding anchor rod.
Lifting Process Preparation Before Lifting
 First the channel steel is used horizontally installing around the tower foot as a load beam for lifting adjustment to improve the rigidity and stability of the tower, so that the overall force of the tower foot is balanced.
 Replace the anchor bolts. Using a full wire screw larger than the top height for special butt joints and placing three nuts on the bottom of the tower foot to lift and fix the fulcrum to ensure smooth lifting and safety measures.
 Four open steel frames are installed on the periphery, and the steel frame is fixed on the original foundation with bolt method, and the angle steel is connected into a whole, and two internal and external steel frames form to fully prepare for lifting.
 When the tower is lifted into place, the ribs of the pillars are the brackets formed by the anchor bolts and the outer corner iron frame, and the cast-in-situ concrete, the lower part is connected with the well-beam to form an integral part, and the balance of the tower during the elevation process is monitored.
Lifting Process
Lifting begins. Loosen the anchor bolts and nuts and the four hydraulic lifters act simultaneously. When it rises to the foot of the tower leaving the anchor bolt, then the screw is lifted into place in the tower, the ribs of the column are the nuts on the upper and lower ends of the tower foot. At this time, the brackets and external angle brackets formed by the external bolts of each tower foot are used. The four-pillar base piers are joined together into a unitary structure by means of a crossbeam using a hydraulic riser section. During the process, the nut under the foot of the tower is constantly being repaired and the project is completed.
Theoretical Analysis
In this paper, a 110kV transmission tower is taken as the background of the project, and the reliability and safety of the in-situ electrification of the transmission tower are explained from the perspective of theoretical calculation. The beam members of the transmission tower are all made of beam elements, and the self-weight of the transmission lines is simplified into concentrated forces. The calculation results of the internal forces and displacements of the self-climbing rods before and after the lifting of the transmission tower are shown in the Figure 2~Figure 7 . 
Monitoring After Completion
After the completion of the lifting tower, the total station was used to monitor the operation. Every two days, the tower deviation and the top surface elevation were re-measured. The results of the monitoring basically remained unchanged. The data showed the reliability and safety of the self-climbing bar in lifting process. After this work is completed, the raised four-bar are refilled with high-strength crucibles to form four pillar piers, and the entire lifting process is completed. 
Conclusion
In-situ electrification boosting or partial power failure detailed measurement results are safer and faster than other methods. Through theoretical analysis and actual test engineering practice, it is proved that the displacement and stress of the tower body and the self-climbing safety rod after lifting are all in a safe state. The construction method and construction technology are scientific and reasonable, safe and reliable, and the social benefits obtained. And the economic benefits are considerable, and it can be promoted, which can be used for reference in the processing of similar engineering problems.
